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57 ABSTRACT 

An apparatus and method for rinsing and cleaning lines in 
which milk has flowed in a System for automatically milking 
animals. The circuit includes a tank for heating water, 
receiving hot or cold water or a regulated mixture thereof 
and receiving Selectively acid or alkali cleaning agents. The 
circuit includes a jet rinser for each teat cup and a line from 
each teat cup to a common milking jar or claw. Fluid from 
the jar or claw can be recirculated via a pump to the tank or 
discharged to a Sewer. A first Supply line for the circuit 
provides a pre-rinsing liquid, and a Second Supply line 
provides a rinsing liquid which is obtained specifically from 
the tank. Each rinse jetter has an individual valve controlled 
by the pulsator which, in concert controlled by a computer, 
equalize the rinsing and cleaning fluids received by each teat 
cup. Supply lines to the tank from the acid and alkali Sources 
control the mixture of water and the acid or alkali by means 
of an adjustable controlled Venturi element. A further Ven 
turi adjustably controllable element controls the concentra 
tion of cleansing fluid introduced into a water flow for a 
cleaning element for cleaning the animal's teats. 

25 Claims, 3 Drawing Sheets 
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METHOD OF AUTOMATICALLY MILKING 
ANIMALS AND AN IMPLEMENT FOR 

APPLYING SAME 

RELATED APPLICATIONS 

This Application is a division of application Ser. No. 
08/428,484, filed Apr. 27, 1995, now U.S. Pat. No. 5,651, 
329, which issued Jul. 29, 1997 

FIELD OF THE INVENTION 

The present invention relates to a method of automatically 
milking animals, Such as cows, in which use is made of teat 
cups, each of which is provided with a liner composed of a 
flexible material, by means of which the teat Space of a teat 
cup is separated from the pulsation Space provided to create 
therein a pulsating vacuum Stimulating the milk yield. 

BACKGROUND OF THE INVENTION 

In actual practice, animals to be milked may be annoyed 
by the connection and disconnection of the teat cups, par 
ticularly when Such connection and disconnection is effected 
automatically. When a teat cup is being connected, air is 
drawn in through the teat cup by applying a vacuum in for 
example a milk jar, into which the milk line runs from the 
teat cup, while a pulsating vacuum is often at the same time 
applied to the pulsation Space by means of a pulsator. The 
liner of the teat cup then alternates between being unloaded 
or drawn by Suction against the wall of the teat cup, and 
being pushed away therefrom. When the teat cup is being 
connected in the latter Situation, the teat entering the teat cup 
is impeded. Such a Situation also occurs when disconnection 
takes place at a time when the liner is pressed against the 
teat. 

SUMMARY OF THE INVENTION 

To obviate the above disadvantage when connecting a teat 
cup, the method according to the invention is characterized 
in that, when a teat cup is being connected to a teat, the 
pulsation Space is kept at an approximately atmospheric 
preSSure, while air is being extracted from the teat Space. To 
obviate Said disadvantage when disconnecting a teat cup, the 
method according to the invention is characterized in that, 
when a teat cup is being disconnected, in the pulsation Space 
a vacuum is maintained and in the teat Space the vacuum is 
neutralized. AS to connecting a teat cup, as Soon as a 
predetermined vacuum has been detected in a teat Space or 
in a milk line in communication with this space, or after a 
predetermined period of time has elapsed, the approximately 
atmospheric pressure in the pulsation Space is replaced by a 
pulsating vacuum, whereas the teat cup is capable of further 
embracing the teat. When a vacuum has been created in the 
teat Space while the pulsation Space has been charged to 
approximately atmospheric pressure, then, as Soon as the 
teat cup embraces the teat So far that the teat Space is, at least 
to a Substantial extent, cut off from the external or environ 
mental atmosphere, the liner will fold inwardly, resulting 
that the teat cannot enter the teat Space any farther. By 
placing the pulsator in operation, an alternating vacuum is 
produced in the pulsation Space, which causes that first the 
liner is drawn again towards the wall by Suction and, 
consequently, the teat is allowed to enter the teat cup farther. 
AS it were, the teat cup is connected in phases, which is 
much more pleasant to the animal. When the teat cup is 
being disconnected, as Soon as the milk flow obtained has 
fallen below a predetermined value, the pulsating vacuum in 
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2 
the pulsation Space is replaced by a fixed vacuum which is 
maintained until at least the vacuum existing in the teat 
Space has been removed. Moreover, it is advantageous 
when, during the connection of the teat cups as well as 
during milking and during the disconnection of the teat cups, 
that the preSSure in the pulsation Space be controlled by 
means of a pulsator under electronic or computer control. 
Especially when the teat cups are simultaneously connected 
and disconnected, a Single pulsator will be Sufficient. Cer 
tainly in the event that the teat cups are connected Succes 
Sively and are disconnected mutually independently, it will 
be of advantage when the pressure in the pulsation Space of 
each teat cup, during the connection of the teat cups to the 
teats, that the milking and the disconnection of the teat cups, 
is controlled by means of Separate pulsators under electronic 
or computer control. In other words, each teat cup is 
provided with a pulsator of its own. Because the pressure in 
the pulsation Space is retained at a constant value during 
connection and disconnection, whereas use is made of an 
alternating vacuum in the pulsation Space during milking, it 
is important that the Suction Stroke and/or idle Stroke and/or 
the vacuum level of a pulsator is controllable by electronic 
or computer means. Through the capability of controlling 
the Suction Stroke, the idle Stroke and the vacuum level of a 
pulsator, it is feasible to control, by electronic or computer 
means, repeatedly the pulsation ratio and/or the pulsation 
rate and/or the vacuum level of a pulsator for each animal 
and, when there are provided four pulsators, one for each 
udder quarter individually. By adjustment of the pulsation 
ratio, the pulsation rate and the vacuum level for each 
individual quarter of an udder for each individual animal, it 
is feasible to attune the milking time, the Stimulation of the 
milk yield and the development of the milk yield as a 
function of time optimally to the respective animal at any 
time. Because a pulsating vacuum in the pulsation Space 
fairly often appears to exert a certain influence on the 
Vacuum in the milk line, it is desirable that, during milking, 
in a teat Space or in a milk line connected to this space the 
Vacuum is measured permanently and is kept at a constant 
value through the intermediary of a computer. The method 
according to the invention, as Set forth hereinbefore, is 
particularly advantageous in applications where the teat cups 
are automatically connected to, and disconnected from, an 
animal's teats by means of a milking robot. 
Another problem occurs during the rinsing of the teat cups 

after milking. In practice, hereto there is provided a rinsing 
circuit which includes the teat cups, the milk line and the 
milk jar, with a rinsing liquid being drawn through the teat 
cups via Separate rinse jetters by the vacuum provided in the 
milk jar. Here, the Supply of rinsing liquid through the teat 
cups can vary to a large extent, which is felt to be disad 
Vantageous. According to the invention, this problem is 
Solvable by releasing and closing the rinsing liquid Supply 
lines of the individual rinse jetters either directly by a 
computer or by means of an electronically controlled or 
computer-controlled pulsator. In particular, it is advanta 
geous to release and close the individual Supply lines of the 
rinse jetters one after the other in time. In practice, this is 
feasible when all of the supply lines of the rinse jetters are 
released and closed by individual pulsators, certainly when 
there is already provided a pulsator for each teat cup. 

According to the invention, pre-rinsing by means of water 
of approximately 32 C. to 42 C., especially of about 37 
C., can take place in the rinsing circuit. At this temperature, 
fatty materials in the milk residues present in the various 
parts of the milking implement are removed, while the 
proteins in these milk residues are prevented from Solidify 
Ing. 
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According to a further aspect of the invention, the rinsing 
circuit may be a closed one, while therein hot water con 
taining a detergent or cleaning agent is circulated through 
the circuit comprising the teat cups, the milk lines connected 
thereto and a collecting element, Such as a milk jar, into 
which these milk lines discharge. The water temperature is 
then preferably between 20 C. and 70° C., and more 
particularly between 40 C. and 50° C. The rinsing liquid is 
drawn in from a rinsing liquid tank by the vacuum applied 
in the milk jar, and it is pumped back therefrom into the 
rinsing liquid tank again. Moreover, in particular, in the 
rinsing circuit there may be included one or a plurality of 
temperature Sensors, by means of which, using a computer 
and an adjustable hot-water Supply or a heater element in the 
tank from which the rinsing liquid commences circulation, 
the rinsing liquid temperature is kept constant at least during 
rinsing. In another embodiment, the rinsing circuit may be 
open, while therein during a certain time, preferably in the 
order of two or five minutes, hot water or Steam is fed, i.e. 
through the circuit comprising the teat cups, the milk lines 
connected thereto and a collection element, Such as a milk 
jar, into which these milk lines discharge. Here, water 
having a temperature which is between 70° C. and 100 C., 
and preferably more than 80 C., can then be led from e.g. 
a water heater, through the rinsing circuit which includes the 
milking apparatus, to the Sewer. 

In addition to a method, the invention also relates to an 
implement for automatically milking animals, Such as cows, 
in which the method as set forth hereinbefore can be applied. 
Then, the implement is provided with teat cups and a 
collecting element, Such as a milk claw or a milk jar, into 
which the milk obtained from each udder quarter is fed via 
Separate milk lines, while also each of the teat cups is 
provided with a liner made of a flexible material, by means 
of which the teat Space of a teat cup is separated from the 
pulsation Space provided to apply therein a pulsating 
Vacuum Stimulating the milk yield. According to the 
invention, the implement is then characterized in that for 
each teat cup there is provided a computer-controlled pull 
Sator to control the preSSure in the pulsation Space of a 
relevant teat cup. In addition, in the milk line connected to 
a teat cup there may be included a vacuum Sensor, the output 
Signals of which are Supplied to a computer which, as Soon 
as a predetermined vacuum detected by the vacuum Sensor 
has been found in the milk line, causes the approximately 
atmospheric pressure in the pulsation Space to be replaced 
by a pulsating vacuum. Moreover, in the milk line connected 
to a teat cup there may be included a flow Sensor, the output 
Signals of which are Supplied to a computer that, as Soon as 
the milk flow obtained has fallen to below a predetermined 
value detected by the flow Sensor, causes the pulsating 
Vacuum in the pulsation Space to be replaced by a fixed 
Vacuum which is maintained until at least the vacuum in the 
teat Space has been removed. To make it feasible to clean 
efficiently the teat cups after milking, the implement com 
prises a rinsing circuit including rinse jetters, which circuit 
permits at least the teat cups to be include, while each of the 
rinsing liquid Supply lines of the individual rinse jetters is 
provided with a shut-off element which is operated directly 
by the computer or is operated by means of a pulsator under 
electronic or computer control, with the rinsing liquid flow 
being led through the teat cups by means of Said shut-off 
elements. When a separate pulsator for each teat cup is 
provided, each shut-off element will consequently be oper 
ated by one of these pulsators, while the computer control of 
the pulsators Sees to it that the System of shut-off elements 
Successively opens and closes the rinsing liquid Supply line 
to the individual rinse jetters. 
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4 
According to Still another aspect of the invention, during 

milking, the vacuum in the teat Space or in the milk line 
connected thereto can be measured permanently by means of 
Vacuum Sensors included in the individual milk lines, with 
the vacuum Sensor output signals being Supplied to the 
computer which ensures that the pressure in the milk lines is 
kept constant by means of a computer-controlled shut-off 
element in each of the milk lines. 

Aparticularly advantageous embodiment of an implement 
for automatically milking, as Set forth hereinbefore, is 
obtained when it is also provided with a milking robot for 
both automatically connecting the teat cups to an animals 
teats an for automatically disconnecting same therefrom. 

In a preferred embodiment according to the invention, the 
rinsing circuit comprises a first Supply line for a pre-rinsing 
liquid and a Second Supply line for a further rinsing liquid 
from the rinsing liquid tank, Said first and Second Supply 
lines being connected to a rinsing line of the rinsing circuit. 
Accordingly, the invention also relates to an implement for 
automatically milking animals, Such as cows, in which the 
method as set forth hereinbefore can be applied, which 
implement is provided with teat cups and a collecting 
element, Such as a milk claw or a milk jar, into which the 
milk obtained from each udder quarter is fed via milk lines, 
as well as a rinsing circuit for cleaning at least the teat cups, 
the collecting element and the milk lines, and a rinsing liquid 
tank and rinsing lines, this implement being characterized in 
that the rinsing circuit comprises a first Supply line for a 
pre-rinsing liquid and a Second Supply line for a further 
rinsing liquid from the rinsing liquid tank, Said first and 
Second Supply lines being connected to a rinsing line of the 
rinsing circuit. In this way it is practicable to clean the 
rinsing circuit with rinsing liquid from the rinsing liquid 
tank immediately after the rinsing circuit has been cleaned 
with a pre-rinsing liquid. In this connection, the rinsing 
liquid tank can be filled with pre-rinsing liquid prior to, or 
during cleaning, while Subsequently the rinsing liquid can be 
warmed up to a temperature of between 70° C. and 100° C. 
for hot-cleaning. 

According to a feature of the invention, means for tem 
perature control are provided, with the aid of which it is 
possible to adjust the temperature of the rinsing liquid with 
which the first and Second Supply lines are Supplied. Accord 
ing to a further feature of the invention, the temperature 
control means for the pre-rinsing liquid of the first Supply 
line comprise a thermostat with a Supply line for hot and 
cold water. The thermostat can be designed as a mixing tap 
which is adjustable by means of an operator and/or a 
computer, the arrangement being Such that pre-rinsing takes 
place by water of approximately 37 C. 

According to Still another feature of the invention, the 
temperature-control means for the Second Supply line com 
prise a heater element and a thermostat. According to a 
further feature of the invention, the rinsing circuit can be 
Supplied with (pre-)rinsing liquid via the first or via the 
Second Supply line, because the first Supply line and the 
Second Supply line are provided with computer-controlled 
cockS. To prevent the rinsing liquid tank from “boiling dry', 
according to a further feature of the invention, the rinsing 
liquid tank comprises a Sensor to determine the level of the 
rinsing liquid in the rinsing liquid tank. 

For the advancement of the cleaning of the various parts 
included in the rinsing circuit, according to an aspect of the 
invention, a Supply line Suitable for Supplying a base and/or 
an acid to the rinsing liquid tank is provided, the Supply line 
comprising a computer-controlled cock. 
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According to a further feature of the invention, Supply 
lines for base and/or acid are provided with Venturi ele 
ments. The advantage of adding base and/or acid by means 
of a Venturi element in relation to e.g. a displacement pump 
is that a Venturi element is inexpensive and does not 
comprise any moving parts which, as is the case with a 
pump, are liable to wear. Thus, by comparison with a Venturi 
element, a pump is leSS reliable than a Venturi element. 
According to a further feature of the invention, a rinsing 
liquid Supply line is connected to the first Supply line for the 
Supply of rinsing liquid to a cleaning implement for cleaning 
of cleaning elements, with the aid of which the udder and/or 
teats of an animal are cleaned, while further in the rinsing 
liquid line there is included a Venturielement connected, via 
a further line, to a tank containing a disinfecting liquid, Such 
as chlorine. According to another feature of the invention, it 
is possible to arrange by means of a computer-controlled 
cock included in the further line whether or not a disinfect 
ing liquid is added to the rinsing liquid. To determine how 
much liquid is applied to the rinsing liquid via the line 
connected to the Venturi element, according to a further 
feature of the invention, the Venturi element is adjustable, 
the arrangement being Such that the flow rate of the line 
connected to the Venturi element is controllable. 

In addition to the fact that during milking a vacuum is 
applied to the teat cup via the milk line, a pulsating vacuum 
is usually simultaneously applied to the pulsation Space of 
the teat cup through a pulsation line and a pulsator. When the 
pulsation line becomes leaky due to e.g. wear or kicking by 
the animal, or in the worst case, when it becomes loose from 
the teat cup and may contact the floor of the cow-shed, it is 
possible that, because a vacuum Still exists in the pulsation 
line, dirt, Such as manure, present on the floor is drawn into 
the vacuum circuit via the pulsation line. As a result, the 
pulsator can be become incapacitated or defective, while 
lines and/or cocks can become clogged. Cleaning and repair 
ing defective and/or contaminated parts of the vacuum 
circuit is a time-consuming and, therefore, costly job. To 
obviate the above drawbacks or to reduce them at least, 
according to a feature of the invention, a manure Separator 
is included in the pulsation line. In a preferred embodiment 
of the invention, the manure Separator is included and 
disposed before the pulsator or each pulsator, So that the 
pulsator is not in direct danger of being clogged. According 
to a further feature of the invention, a manure Separator is 
included in each of the four pulsation lines. In a preferred 
embodiment of the invention, the manure Separator com 
prises a vessel to which the pulsation line, interrupted by the 
vessel, is connected at the top. Vacuum exists in the vessel 
just as in the pulsation line, So that manure possibly drawn 
in through one part of the pulsation line falls into the vessel 
and, consequently, does not arrive at the other part of the 
pulsation line. The vessel should be exchanged or cleaned 
after a certain time lapse. 

According to Still another feature of the invention, a 
milk-level Sensor is provided in the milk jar, while near the 
bottom thereof an air line is connected thereto, by means of 
which air line it is possible to blow air bubbles through the 
milk collected in the milk jar in order that the milk is 
appropriately mixed, while there is provided a milk Sam 
pling apparatus connected to the milk discharge line of the 
milk jar, by means of which apparatus one or a plurality of 
milk Samples can be drawn from a quantity of milk pre 
defined by means of the milk-level Sensor, So that each milk 
Sample comprises roughly the same quantity of milk, irre 
Spective of the animal's milk yield. 

The invention will now be further explained with refer 
ence to a first, a Second, and a third exemplary embodiment 
as represented by the accompanying Figures. 
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6 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of a first preferred 
embodiment of the present invention; 

FIG. 2 is a Schematic representation of a Second preferred 
embodiment; and 

FIG. 3 is a schematic representation of a third preferred 
embodiment of the present invention. 

Figures include only those parts of the implement which 
are of relevance to the explanation of the present invention. 
It will be obvious that the invention is by no means limited 
to these embodiments, these examples are only intended to 
illustrate the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the implement as depicted in FIG. 1, the teat cups are 
indicated by the reference number 1. These teat cups are 
each provided with a liner made of a flexible material, by 
means of which the teat Space of a teat cup is separated from 
the pulsation Space. The teat cups 1 are capable of being 
automatically connected to, and disconnected from, an ani 
mal's teats by means of a milking robot (not shown). A milk 
line 2 is connected to the teat Space of each of teat cups 1. 
All these milk lines 2 discharge into a milk jar 3. Milk jar 3 
communicates with a milk tank 7 through a cock 4, a pump 
5 and a cock 6. For each teat cup 1 there is provided a 
pulsator 8, which produces a milk-yield Stimulating, pulsat 
ing vacuum in the pulsation Space of the respective teat cup 
1 during milking. Each of pulsatorS 8 is connected to a 
Vacuum balance tank 9, wherein a Stabilized vacuum is 
generated by means of a motor-driven pump 10. In each of 
milk lines 2 connected to teat cups 1 there is included a 
shut-off element 11, a vacuum Sensor 12 and a flow Sensor 
13 in that order. The implement further comprises a com 
puter 14, by means of which the various parts of the 
implement for automatic milking are controlled, while it 
should be specially mentioned that pulsators 8 are under 
electronic or computer control, and Sensors 12 and 13 Send 
their acquired information concerning the vacuum or the 
milk flow in the respective lines 2 to computer 14. The 
Suction Stroke, the idle Stroke and the vacuum level of 
pulsators 8 are computer-controllable. This means that the 
parameters relevant to the milking, i.e. the pulsation rate, the 
pulsation ratio and the vacuum level are computer 
controlled and attunable to the milk yield from the indi 
vidual udder quarters of each animal. 
When the teat cups are to be connected, a vacuum is 

created in milkjar 3 by means of vacuum balance tank 9 and, 
consequently, air is drawn in through the teat Space of the 
respective teat cups and milk lines, of course, insofar as 
these have been released by shut-off elements 11. When the 
teat cups are being connected Simultaneously, then shut-off 
elements 11 release the respective milk lines simultaneously; 
when, however, the teat cups are being connected 
Successively, then shut-off elements 11 also release the 
respective milk lines Successively. AS Soon as a vacuum has 
been applied to a milk line, Subsequently, as long as the 
relevant teat cup is not yet connected to a teat, air is drawn 
in through the teat cup, thereby causing the pressure in the 
teat Space Still to remain equal to that of the environment. 
When pulsator 8 now applies also an ambient pressure or a 
preSSure Slightly lower than the ambient pressure to the 
pulsation Space of this teat cup, the liner of this teat cup will 
be unloaded or even be slightly Sucked against the wall 
thereof. In this situation, teat cup can be put on the teat of 
an animal to be milked, without the liner Suffering badly 



5,881,669 
7 

from this operation. AS Soon as teat cup 1 has been put fully 
on the teat of the animal, in the teat Space there will be 
created a vacuum which is measured by Vacuum Sensor 12 
and, on reaching a predetermined value, this vacuum causes 
Sensor 12 to issue a signal representing this value to the 
computer 14 which, in its turn, controls pulsator 8 to apply 
a pulsating vacuum to the pulsation Space of teat cup 1. To 
Stimulate the milk yield, initially the pulsation frequency can 
be higher than during a further Stage of the milking. When 
the milk flow begins to decrease again after Some time of 
milking and it comes below a predetermined threshold 
value, flow Sensor 13 will issue a signal to the computer 14 
which then commands the pulsator 8 to substitute the 
pulsating vacuum in the pulsation Space of teat cup 1 with 
a fixed vacuum, So that the liner of teat cup 1 is drawn 
against the wall of teat cup 1. This fixed vacuum will then 
be of the same magnitude or Somewhat less than the vacuum 
in milk line 2. When the liner has been drawn towards the 
wall of teat cup 1, the Vacuum in the teat Space can 
Subsequently be removed and teat cup 1 be disconnected. 
Such a difference in preSSure is created across the liner of 
each teat cup 1. Thus, the computer-controlled pressure in 
the pulsation Space relative to the pressure in the teat Space, 
the wear of the liner is restricted considerably. 
When undesirable vacuum fluctuations occur in the teat 

Space and milk lineS2, Such fluctuations being detectable by 
measuring the vacuum by means of vacuum Sensors 12, it is 
practicable by means of computer 14 to derive control 
Signals which, applied to the respective shut-off elements 11, 
cause Said vacuum to remain constant. A vacuum Sensor 12, 
computer 14, and a shut-off element 11 make up a control 
circuit to keep the pressure in a relevant milk line 2 at a 
constant value established by computer 14. 

Apart from applying the appropriate pressure to the 
pulsation Space, pulsators 8 can also fulfill a function during 
the rinsing of teat cupS 1. For the purpose of rinsing, the 
implement is provided with a rinsing circuit 15 comprising 
a rinsing liquid tank 16, a common rinsing liquid Supply line 
17, Separate rinsing liquid Supply lines 18 each being 
connected to the common rinsing liquid Supply line 17, and, 
connected to the individual rinsing liquid Supply lines 18, 
rinse jetters 19 to which teat cups 1 can be connected. To 
obtain a closed rinsing circuit, milk jar 3 is capable of being 
connected to rinsing liquid tank 16 again through cock 6 and 
a return line 20. Furthermore, a “shortened” rinsing circuit 
through milk jar 3 can be obtained directly by means of 
rinsing liquid line 21. With the aid of a heater element 22 in 
rinsing liquid tank 16, water of preferably between 40 C. 
and 50° C. and containing a detergent or cleaning agent can 
be drawn in, by the vacuum existing in milk jar 3, via 
common rinsing liquid Supply line 17, individual rinsing 
liquid supply lines 18, rinse jetters 19, teat cups 1 and milk 
lines 2. This rinsing liquid is pumped back again to rinsing 
liquid tank 16 via cock 4, pump 5, and cock 6. When the 
rinsing liquid is led through individual rinsing liquid Supply 
lines 18, it may happen that the amounts of rinsing liquid 
flowing through the various teat cups are greatly different 
from each other. Therefore, a shut-off element 23 is included 
in each of rinsing liquid Supply lines 18. Each shut-off 
element 23 is under the control of a pulsator 8. Pulsators 8 
can be controlled by computer 14 such that shut-off elements 
23 connected to respective pulsators 8 Successively release 
and close rinsing liquid Supply lines 18 So as to lead the 
rinsing liquid Successively in time through the respective 
teat cupS 1. Apart from making use of a closed rinsing 
circuit, an open rinsing circuit can also be utilized. In case 
of the latter, hot water of roughly more than 75 C. or 
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8 
possibly Steam is drawn from the rinsing liquid tank 16 and 
fed through common rinsing liquid Supply line 17, indi 
vidual rinsing liquid Supply lines 18 and rinse jetters 19, 
through teat cups 1, and from there it is drained away 
through milk lines 2 and milk jar 3 to e.g. a Sewer by means 
of pump 5. Although water is wasted hereby, it is just 
because the temperature of the rinsing water is exceptionally 
high or because even Steam is used that the through-flow 
time of the rinsing water through the teat cups and milk lines 
can be kept very short, e.g. to the amount of between two 
and five minutes. Furthermore, it is not then needed to add 
chemical cleaning agents to the water. When milk tank 7, 
too, should possibly be cleaned, especially in the latter case 
rinsing water can be led from milk jar 3, through pump 5, 
and via cock 6, to milk tank 7. To have the rinsing of the teat 
cups effected as Suitably as feasible, the temperature of the 
rinsing liquid is kept as constant as possible during rinsing. 
For this purpose, temperature Sensors 24 and 25 are included 
in rinsing circuit 15. These temperature sensors 24 and 25 
communicate with computer 14, which in its turn controls 
heater element 22 in rinsing liquid tank 16. Finally, it should 
be noted that the drawing includes various computer 
controlled cocks 26, 27 and 28 (not mentioned before) which 
are of importance to the initiation and termination of the 
rinsing of teat cups 1, milk lines 2 and milk jar 3 and to the 
draining of the rinsing liquid, either directly or through 
rinsing liquid tank 16 to the Sewer. 

FIG. 2 represents a Second exemplary embodiment of the 
invention, wherein corresponding parts of FIG. 1 are indi 
cated by the same reference numbers. In the implement 
represented in FIG. 2, a first Supply line 29 for rinsing liquid, 
Such as water, is connected to the rinsing liquid Supply line. 
A computer-controlled cock 30 is included in first supply 
line 29. To be capable of controlling the temperature of 
rinsing liquid, first Supply line 29 comprises a thermostati 
cally controlled cock 31, to which a hot-water line 32 and a 
cold-water line 33 are connected. For pre-rinsing milk lines 
2, teat cupS 1 and milk jar 3, with the aid of computer 14 
thermostatically controlled cock 31 is set to provide a 
rinsing liquid temperature of between 32 C. and 42 C., 
preferably about 37 C., and computer-controlled cock 30 is 
opened for approximately five to Seven minutes. 

Furthermore, for rinsing liquid tank 16, a Second Supply 
line 34 for a further rinsing liquid is connected to rinsing 
liquid Supply line 21. Second Supply line 34 also includes a 
cock 35 controlled by computer 14. In the present embodi 
ment of the invention, the further rinsing liquid is hot water, 
which is allowed to flow into rinsing liquid tank 16 via a line 
branched off from hot-water line 32, when computer 
controlled cock 37 included in line 36 is opened by a signal 
from computer 14. Connected to line 36 are also lines 38, 
permitting a base or an acid to be added to the hot water. 
Lines 38 also include computer-controlled cock 39. 

In the Second exemplary embodiment, the rinsing liquid 
tank 16 comprises a heater element 22 controlled by a 
thermostat 40 enabling water to be heated to a temperature 
of about 78 C., which is a temperature very suitable for 
hot-cleaning. To prevent rinsing liquid tank 16 from “boiling 
dry', the rinsing liquid tank comprises liquid-level Sensors 
41, which issue a signal to computer 14 if no or insufficient 
water is present in the rinsing liquid tank. In the rinsing 
circuit, in the vicinity of milk jar 3, there is also included a 
temperature Sensor 24, with the aid of which the rinsing 
liquid temperature can be measured, which measurement is 
issued to the computer 14. Temperature Sensor 24 is pref 
erably provided at the end of the rinsing circuit, i.e. remotely 
from the first 29 and second 34 supply lines, so that at the 
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end of the rinsing circuit it can be checked whether the 
desired and/or minimum temperature of the (pre-)rinsing 
liquid has been reached there, too. If the minimum tempera 
ture has not been reached, in the event of pre-rinsing, 
computer 14 issues a Signal to thermostatically controlled 
cock 31, or in the event of main-rinsing, to thermostat 40, 
until the desired minimum temperature of the (pre-)rinsing 
liquid is obtained. 

For the purpose of draining the rinsing liquid into e.g. the 
Sewer, the rinsing circuit comprises two further computer 
controlled cocks 42. Possibly infected milk or foremilk can 
be discharged into the Sewer upon the opening of computer 
controlled cock 6. Computer-controlled cock 6 is preferably 
disposed close by milk jar 3. 

FIG. 3 represents a third exemplary embodiment of the 
invention, wherein corresponding parts of FIGS. 1 and 2 are 
indicated by the same reference numbers. In the implement 
represented in FIG. 3, computer-controlled cock 30 is 
designed as a three-way cock. A rinsing liquid line 43 
connected to three-way cock 30 enables rinsing liquid 
Supplied via first Supply line 29 to be applied to a cleaning 
implement 44 for cleaning of cleaning elements 45, by 
means of which the udder and/or the teats of an animal are 
cleaned. In the present exemplary embodiment, cleaning 
elements 45 are designed as two cleaning rolls 46 disposed 
at a certain distance from each other which can be placed 
under the animal's udder by means of a robot (not shown). 
During cleaning, the teats being received between cleaning 
rolls 46 driven in mutually opposite directions are rubbed 
clean. 
A Venturi element 47 is included in rinsing liquid line 43. 

This Venturi element 47 comprises a cylindrical housing 48 
provided with an inlet nipple 49 and an outlet nipple 50. Inlet 
nipple 49 extends in cylindrical housing 48 as far as outlet 
nipple 50 and has a tapered end part 51. A tank 54 containing 
disinfecting liquid, Such as chlorine, is connected to cylin 
drical housing 48 through a further nipple 52 and a further 
line 53. A computer-controlled cock 55 is included in the 
further line 53. If it is desired to clean the cleaning elements 
45 with a chlorine-water mixture, Such a mixture can be 
obtained by opening computer-controlled cock 55. Water 
flowing through Venturi element 47 creates a vacuum in 
cylindrical housing 48, as a result of which the disinfecting 
liquid present in tank 54 is drawn into cylindrical housing 48 
and is mixed with water. 

In the exemplary embodiment in accordance with FIG. 3, 
the addition of acid or base to rinsing liquid tank 16 takes 
place in a similar way as the addition of disinfecting liquid 
to rinsing liquid line 43. For this purpose, line 36 branches 
into a first line 56 and a second line 57, both of which end 
in rinsing liquid tank 16. In first line 56 and in second line 
57 there is included a Venturi element 47, while computer 
controlled cocks 58 are included in both lines 56 and 57. 
Through a line 59, a tank 60 containing a basic liquid is 
connected to Venturi element 47 included in first line 56, 
while through a line 61, a tank 62 containing an acid is 
connected to Venturi element 47 included in second line 57. 
Furthermore, computer-controlled cockS 63 are included in 
lines 59 and 61. 

Each teat cup 1 is also provided with a pulsation line 64, 
which includes a manure Separator 65. The manure Separator 
65 comprises a vessel 66 to which, near the top, interrupted 
by the vessel 66, the pulsator line 64 is connected. Manure 
Separator 65 is disposed in pulsation line 64 between teat cup 
1 and pulsator 8. 

Although we have disclosed the preferred embodiments 
of our invention, it is to be understood that it is capable of 
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10 
other adaptations and modifications within the Scope of the 
following claims: 

Having disclosed our invention, what we claim as new 
and to be secured by Letters Patent of the United States is: 

1. In a method of automatically milking animals, Such as 
cows, utilizing a teat cup, which is provided with a liner 
made of a flexible material, by means of said flexible 
material, a teat Space in Said teat cup is separated from a 
pulsation Space in Said teat cup, creating in Said pulsation 
Space a pulsating vacuum Stimulating a milk yield, including 
Said teat cup in a rinsing circuit, with a rinsing liquid 
received through Said teat cup via a rinse jetter connected to 
a rinsing Supply line, and electromechanically controlling 
the flow of Said rinsing liquid through Said rinsing liquid 
Supply line of Said rinse jetter. 

2. A method according to claim 1, comprising the releas 
ing and closing of Said rinse jetter by a pulsator which is 
operatively associated with Said teat cup. 

3. A method according to claim 1, comprising controlling 
the flow of Said rinsing liquid through Said rinsing Supply 
line of Said rinse jetter directly by a computer. 

4. A method according to claim 1, comprising controlling 
the flow of Said rinsing liquid through Said rinsing Supply 
line of Said rinse jetter by a pulsator which is operatively 
asSociated with Said teat cup. 

5. A method according to claim 1, wherein Said rinsejetter 
is one of a plurality of rinse jetters, each Said rinse jetter of 
Said plurality of rinse jetters associated with a corresponding 
teat cup of a plurality of teat cups and with a corresponding 
rinsing Supply line of a plurality of rinsing Supply lines, 
further comprising: 

releasing and blocking the flow of Said rinsing liquid 
through each Said rinsing Supply line of each Said rinse 
jetter consecutively, one rinse jetter after another. 

6. A method according to claim 1, further comprising 
pre-rinsing Said rinsing circuit with water at a temperature 
between approximately 32 C. and approximately 42 C. 

7. A method according to claim 1, wherein Said rinsing 
circuit is a closed circuit, Said closed circuit comprising Said 
teat cup, Said milk line, a collecting element, Said rinse jetter 
and Said rinsing circuit Supply line, comprising the Step of 
rinsing Said rinsing circuit with a cleaning agent in a water 
Solution. 

8. A method according to claim 7, comprising maintaining 
Said cleaning agent in a water Solution at a temperature 
between 20° C. and 70° C. during said rinsing step. 

9. A method according to claim 7, comprising maintaining 
Said cleaning agent in a water Solution at a temperature 
between 40 C. and 50° C. during said rinsing step. 

10. A method according to claim 7, further comprising 
Sensing and controlling the temperature of Said cleaning 
agent in a water Solution which is used for Said rinsing Step. 

11. A method according to claim 1, wherein Said rinsing 
circuit is an open circuit, Said open circuit comprising Said 
teat cup, Said milk line, Said collecting element, Said rinse 
jetter, and Said rinsing circuit Supply line, Said rinsing liquid 
comprising hot water, Said hot water flowing through Said 
open circuit. 

12. A method according to claim 11, wherein the tem 
perature of Said hot water flowing through Said open circuit 
is between approximately 70° C. and approximately 100 C. 

13. A method according to claim 11, wherein the tem 
perature of Said hot water flowing through Said open circuit 
is approximately 80 C. 

14. An apparatus for automatically milking animals, Such 
as cows, comprising: 

a teat cup and a collecting element into which milk 
obtained from an udder quarter is fed via a milk line; 
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a rinsing circuit, Said rinsing circuit comprising a rinsing 
liquid tank and a rinsing line connected to Said rinsing 
liquid tank for cleaning Said teat cup, Said collecting 
element and Said milk line; 

Said rinsing circuit further comprising a first Supply line 
for a pre-rinsing liquid and a Second Supply line for a 
rinsing liquid obtained from Said rinsing liquid tank; 

Said first Supply line and Said Second Supply line being 
connected to Said rinsing line of Said rinsing circuit. 

15. An apparatus according to claim 14, comprising 
temperature control means for Said first Supply line and Said 
Second Supply line, Said temperature control means Sepa 
rately controlling the temperature of Said pre-rinsing liquid 
Supplied to Said first Supply line and the temperature of Said 
rinsing liquid Supplied to Said Second Supply line. 

16. An apparatus according to claim 15, wherein Said 
temperature control means comprises a thermostat, a first 
further Supply line for hot water and a Second further Supply 
line for cold water, Said first further Supply line and Said 
Second further Supply line providing water to Said first 
Supply line in a mixture of Said hot water and Said cold water 
as determined by the Setting of Said thermostat. 

17. An apparatus according to claim 15, wherein Said 
temperature control means comprises a heater element and 
a thermostat, Said heater element in thermal contact with 
Said rinsing liquid, Said heater element maintaining Said 
rinsing liquid which is in thermal contact with Said heater 
element at a temperature Substantially as determined by the 
Setting of Said thermostat. 

18. An apparatus according to claim 14, wherein Said first 
Supply line and Said Second Supply line each further com 
prises a computer controlled cock. 

19. An apparatus according to claim 14, wherein said 
rinsing liquid tank is provided with a level Sensor Sensing the 
level of liquid contained therein. 
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20. An apparatus according to claim 14, further compris 

ing a further Supply line for Supplying a caustic Solution to 
Said rinsing liquid tank, Said further Supply line further 
comprising a computer-controlled cock. 

21. An apparatus according to claim 20, wherein Said 
further Supply line further comprises a Venturi element, Said 
Venturi element further connected to a tank containing Said 
caustic Solution, Said Venturi element Supplying Said caustic 
Solution to Said further Supply line. 

22. An apparatus according to claim 21, wherein Said 
Venturi element comprises adjustment means, Said adjust 
ment means controlling the fluid flow rate in said further 
Supply line to Said Venturi element. 

23. An apparatus according to claim 14, further compris 
ing a further rinsing line, a cleaning implement, and cleaning 
element, wherein Said first Supply line is connected to Said 
further rinsing line, Said further rinsing line comprises a 
Venturi element, and Said Venturi element is connected to a 
tank containing disinfecting liquid, Said further rinsing line 
providing rinsing liquid to Said cleaning implement, Said 
cleaning implement Substantially cleaning Said cleaning 
element, Said cleaning element cleaning at least a portion of 
Said udder quarter. 

24. An apparatus according to claim 23, comprising 
conduit means connecting Said Venturi element to Said tank, 
Said conduit means, Said further line comprising a computer 
controlled cock. 

25. An apparatus according to claim 23, wherein Said 
Venturi element further comprises adjustment means, Said 
adjustment means controlling the fluid flow rate in Said 
rinsing liquid Supply line connected to said Venturi element. 


